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Single pustule H. vastatrix isolate Hv-01, previously characterized as race II in our laboratory, was multiplied on leaves of C. arabica var. Catuaí Vermelho IAC 44 (carrying S H 5). Two grams of fresh urediniospores were washed in sterile distilled water containing 0.05% Tween 80
(Sigma-Aldrich, St Louis, MO, USA). Urediniospores were homogeneously distributed in polystyrene Petri dishes containing a film of sterile distilled water and incubated at 22°C under darkness. Germination was confirmed by light microscopy at 16 hours of incubation. About 80% of urediniospores produced long germ tubes (Fig. S1 ). Germinated spores were collected, frozen in liquid nitrogen, and stored at -80°C until total RNA extraction.
Total RNA was extracted from germinated urediniospores according to Bilgin et al. (2009) .
mRNA was purified from total RNA with the NucleoTrap® mRNA Midi Kit (Macherey-Nagel, Düren, Germany), according to the manufacturer's instructions. A unidirectional cDNA library was made using the Creator TM SMART TM cDNA library construction kit (Clontech, Mountain View, CA, USA) using 0.5 µg de polyA RNA. cDNA was digested with SfiI (New England Biolabs, Beverly, MA, USA) and size-fractionated by electrophoresis. Digested fragments larger than 500 bp were ligated into pDNR-LIB (Clontech) and transformed into Escherichia coli EC-100 (Epicentre, Madison, WI, USA). A total of 7,200 recombinant clones were sequenced from the 5' end using the M13 universal primer. Sequencing reactions were carried out using the DYEnamicTM ET Dye Terminators kit (GE Healthcare, Pittsburgh, PA, USA), and readings were performed in an automatic MegaBACE 1000 Sequencing System (GE Healthcare). EST sequences with a Phred (Ewing & Green, 1998 ) score higher than 20 and longer than 70 nucleotides were retained for further analysis. Quality-trimmed sequences were assembled with the CAP3 assembler (Huang & Madan, 1999) . A customized Perl script was used to predict
ORFs.
Methods S3 CAHV-Sanger library construction and sequence analysis.
Hemileia vastatrix inoculum was prepared as previously described (Maia et al., 2013 (Altschul et al., 1997) . Sequences with no significant homology (E-value < 10-5) with Coffea spp. ESTs were predicted their ORFs using a customized Perl script and included in further analysis.
Total RNA was isolated from three biological replicates of Catuaí leaves infected with H.
vastatrix Hv-01 at 48 and 72 hpi, and 9 dpi according to Bilgin et al. (2009) . An equimolar mixture of RNA from all samples was precipitated and sent to Eurofins MWG Operon (Huntsville, AL, USA) for construction of a normalized random-primed cDNA library and pyrosequencing using the 454 GS-FLX Titanium platform (Roche, Branford, CT, USA). A total of 629,890 reads were grouped into 43,763 contigs using the MIRA assembler v3.4 (Chevreux et al., 2004) . Singlets were not included in further analysis. The plant or fungal origin of the contigs was determined according to the procedures described for the CAHV-Sanger library. Six-frame ORF predictions were conducted using a customized Perl script.
Methods S5 Secretome prediction.
A bioinformatics pipeline was designed in order to predict secreted proteins of unknown function, rich in cysteine, and specific to H. vastatrix. Predicted amino acid sequences from each library (HEVA-Sanger, CAHV-454 and CAHV-Sanger) were initially subjected to SignalP v4.0 (Petersen et al., 2011) and then to TargetP v.1.1 (Emanuelsson et al., 2000) in order to select those carrying a signal peptide and lacking a mitochondrial targeting peptide. A customized Perl script was used to remove the signal peptide and the sequences corresponding to the mature peptide were subjected to TMHMM v2.0 (Krogh et al., 2001) to filter out proteins containing transmembrane domains. Then, predicted secreted proteins from each library were queried against the nr-NCBI protein database using BlastP (Altschul et al., 1997) and those showing no significant similarity (E-value higher than 10 -5 ) were retained. Candidates containing full-length sequences were subjected to WolfPsort (Horton et al., 2007) and only sequences with extracellular and/or nuclear localization predictions were selected. Predicted proteins from CAHV-454 and CAHV-Sanger libraries were compared with each other using BlastP and those showing 100% identity were reduced to a single one. In addition, predicted proteins from CAHV-Sanger and CAHV-454 libraries showing significant similarity (E-value < 10 -10 ) with those from HEVA-Sanger were removed from the final set. The number of cysteine residues in each predicted mature peptide was determined using a customized Perl script. Significant Pfam domains (E-values lower than 10 -5 ) were scanned using the PFAM search server (Finn et al., 2010) . ORF sequences from the final set of predicted effectors were compared with sequences previously reported (Fernandez et al., 2012; Cristancho et al., 2014; Talhinhas et al., 2014) using BlastN (Altschul et al., 1997) .
Full-length HvEC ORFs were amplified by PCR using forward and reverse HvEC-YST primers (Table S5 ) containing restriction sites for EcoRI and NotI, respectively. The amplicons were digested with EcoRI and NotI (Invitrogen, Carlsbad, CA, USA) and ligated into the pYST-1 vector (Lee et al., 2006) previously digested with the same enzymes. The ligation reactions were transformed into E. coli DH5α and transformants selected on solid LB containing ampicillin (150 µg ml -1 ). Plasmid DNA was isolated from transformants using the NucleoSpin® Plasmid kit (Macherey-Nagel, Düren, Germany) and sequenced with primers Y-5 (5'-TCCTCGTCATTGTTCTCGTTCC-3') and Y-3 (5'-CCTTTTATCCAAGCGGCC-3') in order to confirm that the HvECs were in frame with invertase. Saccharomyces cerevisiae strain BY4742 accession YIL162w (MATα, SUC2, his3Δ, leu2Δ, lysΔ, ura3Δ) was transformed with pYST-1::HvEC constructs or the empty vector according to Gietz & Woods (2002) .
Transformants were selected on solid YPS (5.0 g l -1 yeast extract, 10.0 g l -1 peptone, 10% sucrose, 10.0 g l -1 agar) containing gentamicin (150 µg ml -1 ). Control yeast strain carrying empty vector was also plated on synthetic defined medium lacking leucine (SD-Leu).
Methods S7 Identification of HvECs introns.
Genomic DNA from H. vastatrix Hv-01 was extracted from fresh urediniospores according to Maia et al. (2013) . Forward and reverse HvEC-YST primers (Table S5 ) were used to amplify
HvECs by PCR, and amplicons cloned into pGEM-T Easy (Promega, Madison, WI, USA) and sequenced using universal M13 primers. Intron-exon junctions were identified by aligning the genomic DNA and cDNA sequences using ClustalW (Thompson et al., 1994) .
Total RNA was isolated from dormant and germinated urediniospores, and from non-inoculated and inoculated coffee leaves at 24 hpi and 12 dpi (Bilgin et al., 2009) . RNA was treated with RNase-free DNase I (Qiagen, Valencia, CA, USA) and purified using RNeasy CleanUp Kit (Qiagen). Ten micrograms of total RNA were used to synthesize cDNA using the Oligo(dT)12-18 primer with the SuperScript First-Strand Synthesis System for RT-PCR kit (Invitrogen, Carlsbad, CA, USA) in a total volume of 40 μl. The efficiency of cDNA synthesis was estimated using the endogenous genes ubiquitin and β-tubulin for coffee and H. vastatrix, respectively.
Each RT-PCR reaction consisted of 94°C for 2 min, 30 cycles of 94°C for 30 s, 60°C for 30 s and 72°C for 30 s, followed by a final extension at 72°C for 5 min. Primer sequences and amplicon sizes are shown in Table S6 .
Methods S9 Quantitative RT-PCR.
RNA isolation and cDNA synthesis were conducted essentially as described for RT-PCR with the same primer sets. Gene expression was quantified according to the comparative method 2 -ΔΔCt (Livak & Schmittgen, 2001 Methods S10 Bacterial strains and EDV constructs.
HvECs without secretion sequences were cloned into pENTR D-TOPO (Invitrogen, Carlsbad, CA, USA) and then recombined into pEDV6 (Badel et al., 2013; Fabro et al., 2011) King's B medium containing rifampicin (100 µg ml -1 ) and gentamicin (25 µg ml -1 ).
Plants of coffee accessions differential for H. vastatrix physiological races used in infiltration assays were obtained by vegetative propagation by stake rooting and/or grafting using Catuaí
Vermelho IAC 44 as rootstock. After 4 months of nursery, plants were transferred to the glasshouse when the coffee seedlings had two or three pairs of leaves and grown in 5-l plastic pots containing a mix of soil and manure supplemented by liquid fertilization. could alter its ability to cause disease on coffee plants expressing a subset of S H resistance genes, fully expanded tender leaves were infiltrated with bacterial suspensions at 2 × 10 7 CFU ml -1 using a needless syringe and symptoms evaluated daily until 10 dpi. The experiment was repeated at least three times with similar results. To determine bacterial multiplication in planta bacterial suspensions at 1 × 10 4 CFU ml -1 were infiltrated into fully expanded tender leaves of plants carrying or not the S H 1 resistance gene. Leaves from three independent plants were infiltrated with each bacterial strain. Four 1-cm diameter disks were collected from each infiltrated leaf at several time points after inoculation using a cork borer. Leaf disks were ground in 10 mM MgCl 2 , the macerate serially diluted and plated on solid King's B medium containing appropriate antibiotics and the number of colony forming units (CFU) counted.
Plasmid pNR527 (expressing AvrRpm1 T3SS::Cya) (Upadhyaya et al., 2014) was transformed into Psgc 1202 by electroporation. Psgc 1202 (pNR527) was grown on solid King's B medium at 28°C for 24 h, the cells resuspended in 10 mM MgCl 2 and the suspension adjusted to 4 × 10 7 CFU ml -1 . The bacterial suspension was infiltrated into young fully expanded leaves of Catuaí Vermelho IAC 44 plants using a needless syringe. Leaves inoculated with 10 mM MgCl 2 were used as controls. One-centimetre diameter leaf discs were collected from the inoculated leaves at 0, 18, and 24 h after infiltration. The discs were frozen in liquid nitrogen and kept at -80°C until processing. Three independent samples, each consisting of four leaf discs, from different inoculated plants were analysed. cAMP extraction and protein quantification were conducted as previously described (Carper-Lindley et al., 2002; Upadhyaya et al., 2014) with some modifications. Briefly, leaf discs were macerated in liquid nitrogen, 325 µl 1.1 M HClO4 was added, the suspension vortexed and centrifuged at maximum speed for 10 min. Three hundred microlitres of supernatant was neutralized with 40 µl 6M K2CO3. The pellet was used for protein quantification using the Bio-Rad Protein Assay kit II (Bio-Rad, Hercules, CA, USA).
The supernatant was centrifuged for 8 min at maximum speed and 200 µl were collected. Tenmicrolitre aliquots were used for cAMP quantification using the Cyclic AMP EIA kit (Cayman Chemical Company, Ann Arbor, MI, USA).
Notes S1 Sequencing statistics for cDNA libraries from Hemileia vastatrix pre-biotrophic and biotrophic phases of the infection cycle.
PYROSEQUENCING

CAHV-454 (biotrophic phase)
Total number of reads 719,563
Number of reads assembled in contigs 629,890
Number of contigs assembled 43,763 Red font indicates the canonical GT/AG splicing sites in exon-intron junctions. Alignments were done using ClustalW (Thompson et al., 1994) .
HvEC-002 alignment
CLUSTAL 2.1 multiple sequence alignment HvEC_gDNA_002 ATGAAGTTGACCCTATTTTTCATTGCGATTTTTGCATGTTTTTGCACTTTGGTGTCTTCC 60 HvEC_cDNA_002 ATGAAGTTGACCCTATTTTTCATTGCGATTTTTGCATGTTTTTGCACTTTGGTGTCTTCC 60 ************************************************************ HvEC_gDNA_002 ATCCCTGCTCCTGACACGGAAAACCACGTAAAGCCTGAAGGCGCCGATAAAAAATGGGGT 120 HvEC_cDNA_002
ATCCCTGCTCCTGACACGGAAAACCACGTAAAGCCTGAAGGCGCCGATAAAAAATGGGGT 120 ************************************************************ HvEC_gDNA_002 TTTCCCCCCTGGGTTTACCCTCTGTACAACACTTACCCCCTTTCCTATGACTCTCTCTAT 180 HvEC_cDNA_002
TTTCCCCCCTGGGTTTACCCTCTGTACAACACTTACCCCCTTTCCTATGACTCTCTCTAT 180 ************************************************************ HvEC_gDNA_002 CTCCGTCGATACTGGCCTAATTGGTGGAATTATATTCCAGCCGGATATGGAGGTGGAGTG 240 HvEC_cDNA_002 CTCCGTCGATACTGGCCTAATTGGTGGAATTATATTCCAGCCGGATATGGAGGTGGAGTG 240 ************************************************************ HvEC_gDNA_002 CTTTTGGATGCCAAGCAGCAAAATGCTAAAGCAAAAAGCCAAAAGCCAGAGTAA 294 HvEC_cDNA_002 CTTTTGGATGCCAAGCAGCAAAATGCTAAAGCAAAAAGCCAAAAGCCAGAGTAA 294 ****************************************************** HvEC-004A alignment CLUSTAL 2.1 multiple sequence alignment
HvEC_gDNA_004A
ATGCAGTTCTCACTTTGCTCATTGCTGGCTCTGTTTGGTGGGTACTACCTTTCAAATCTT 60 HvEC_cDNA_004A ATGCAGTTCTCACTTTGCTCATTGCTGGCTCTGTTTG-----------------------37 ************************************* HvEC_gDNA_004A CTGGTCCTCTCTCTGCTTACATTCCCTATCACTCTCAGCTTTCTTTTTCAGCGCCTCAGC 120
********************** HvEC_gDNA_004A TTTGCCTAAAACAGAGGTTCTGTCCACCGTCTCGTAAGTTATGCCCATTCTCCATTAAAA 180 HvEC_cDNA_004A TTTGCCTAAAACAGAGGTTCTGTCCACCGTCTC---------------------------92 ********************************* HvEC_gDNA_004A AAAAACTTTTAACATATATTTATAACCACTTTCTAGTTCTCTTGACACTCGATCACTTGA 240
************************ HvEC_gDNA_004A TACCGTCATCCAAAGCAACCATCTTTCGAAAAGAGATGAAGGATATACTCTTTATGGCGT 300 HvEC_cDNA_004A
TACCGTCATCCAAAGCAACCATCTTTCGAAAAGAGATGAAGGATATACTCTTTATGGCGT 176 ************************************************************ HvEC_gDNA_004A GTGCATTTCATACGTTGCAGAAGGACTTCGCTTGCCTCTCTCGGATAAGTTTGTAAAGTA 360 HvEC_cDNA_004A GTGCATTTCATACGTTGCAGAAGGACTTCGCTTGCCTCTCTCGGATAAGTTTGTAAAGTA 236 ************************************************************ HvEC_gDNA_004A CATCGCAGAAGAGATATCGGATGCTATATCATCCGCTTGGAATTACCCATCCAATACTAT 420 HvEC_cDNA_004A
CATCGCAGAAGAGATATCGGATGCTATATCATCCGCTTGGAATTACCCATCCAATACTAT 296 ************************************************************ HvEC_gDNA_004A CTTGCTAAGAAAAAATATCGCCCGATTCGGCTCCAGTAACCTGGACGACGCCCTCGATAA 480 HvEC_cDNA_004A CTTGCTAAGAAAAAATATCGCCCGATTCGGCTCCAGTAACCTGGGCGACGCCCTCGATAA 356 ******************************************** *************** HvEC_gDNA_004A AGCTATAAAAGATATCTGTAATCAATATCCAGAGAATGATTATTATAGCGTTGAAAATTT 540 HvEC_cDNA_004A
AGCTATAAAAGATATCTGTAATCAATATCCAGAGAATGATTATTATAGCGTTGAAAATTT 416 ************************************************************
TGTTATAGATGTTGTGGGGAAGATCTATTCAGCATATGGTCTCGGGAGCCCCAATTTTGC 600 HvEC_cDNA_004A TGTTATAGAAGTTGTGGGGAAGATCTATTCAGCATATGGTCTCGGGAGCCCCAATTTTGC 476 ********* ************************************************** HvEC_gDNA_004A AGCACGAAAGAATAATCCTAGTGGTCTTTTGGCGTCCAATGCAAGGACGAATGTTAAGAA 660 HvEC_cDNA_004A AGCACGAAAGAATAATCCTAGTGGTCTTTTGGCGTCCAATGCAAGGACGAATGTTAAGAA 536 ************************************************************ HvEC_gDNA_004A GAAGAAACTTGTAACTTACCCTATTAAAGATCGTCATTTGGGTTAA 706 HvEC_cDNA_004A GAAGAAACTTGTAACTTACCCTATTAAAGATCGTCATTTGGGTTAA 582 ********************************************** HvEC-005 alignment CLUSTAL 2.1 multiple sequence alignment HvEC_gDNA_005 ATGAAAAGAAATCAAGGAATTGTTCCAAAAATTCTCAACTTGG-TAGTTAGCATCCTCGC 59 HvEC_cDNA_005
ATGAAA-GAAATCAGTGTATTTTTCTATA--TTCTCAGCTTGGGTAGT-AGCATCCTCGC 56 ****** ******* * *** *** * * ****** ***** **** *********** HvEC_gDNA_005 CCCAATCTTGCCTCGATCTCAATTGATCTGGCAACTGGGAAAGCGTGGCGCCCGGATACG 119 HvEC_cDNA_005
CC-AATCTT--CTCGAT-TCAATTTATCTTGCA-CTGG--AAGCGTG-CGCCCGGATACG 108 ** ****** ****** ****** **** *** **** ******* ************
HvEC_gDNA_005
CACAATGAACCGCCCCCCTGTAGGCCATTTTATTCTCTTCATACTTGATAAAGCCTGACA 179 HvEC_cDNA_005
CACAATGAACCACCCCCCT
*********** ******* HvEC_gDNA_005 CTCCTGAGTTACAGCACACGACTGCTGGAGTGAAGAGTATTTCTATGCCTGCGCCGGTGG 239 HvEC_cDNA_005
--------------CACACGACCGCTGGAGTGAAGAGTATTTCTATGCCTGCGCCGGTGG 173 ******** *************************************
TTGCGACACCATTAGTAAGTATTTTATCGCTCACTTTTCATAATTTGTCTCTGAAGTCCT 299
**************
TGAATTTCTTTTAGCTTCCAGAGATTGTAAACTTGGTGAAAAAACCCGTTCAAGCCAAGT 359 HvEC_cDNA_005 --------------CTTCCAGAGATTGTAAACTTGGTGAAAAAACCCGTTCAAGCCAAGT 233 ********************************************** HvEC_gDNA_005 TTGTGATACGCTAGTTCGTGAATATATAAATACAACCATAGGTATGCGATAATTTTCCAG 419 HvEC_cDNA_005 TTGTGATACGCTAGTTCGTGAATATAAAAATACAACCATAG-------------------274 ************************** **************
AATGGTTTCATTGTATTGATGTTCTATGATTTATTCAGTATGTGGAGTCGGGAATGAACA 479 HvEC_cDNA_005 --------------------------------------TATGTGGAGTCGGGAATGAACA 296 ********************** HvEC_gDNA_005 ATGGCTTTGTCAATCAGGGCCTACCTCCGTCCGTAAGTGATAACAGTCTATAGATATGCA 539 HvEC_cDNA_005 ATGGCTTTGTCAATCAGGGCCTACCTCCGTCC----------------------------328 ********************************
GCTGTTTGTGAAAACCTTGCTCTTTTTTTGCTCCTCATCCCCCCCCCCCCCAAAAGCGGT 599 ATGAAAAACTTCTTTTGCACCATTTTTGCAACCGTTATGATCGTCCAAATTTCTCTAGCC 60 **** ******************************************************* HvEC_gDNA_006 GCACCAACTTCTGCCCTGGTGTCTAAACCTTTAATTCATATTTTTAACGGTAGTAAAGTT 120 HvEC_cDNA_006 GTACCAACTTCTGCCCTGGTGTCTAAACCTTTAATTCATATTTTTAACGGTAGTAAAGGT 120 * ******************************************************** * HvEC_gDNA_006 GTTTGGGCTTCATTAACTTCCTTTATTTATATTCCAAAGAAAGAATTATTTGTCGGGTCA 180 HvEC_cDNA_006 GTTTGGGCTTCATTAACTTCCTTTATTTATATTCCAAAGAAAGAATTATTTGTCGGGTCA 180 ************************************************************ HvEC_gDNA_006 CACAATCTTCACCTTAACTCGACCAGCGCTGTAAAGGAATTTGCAGATAGTGAGAGAATC 240 HvEC_cDNA_006 CACAATCTTCACCTTAACTCGACCAGCGCTGTAAAGGAATTTGCAGATAGTGAGAGAATC 240 ************************************************************ HvEC_gDNA_006 ATGCTTGGAAGAAATGGGTCCAGTGGGGCGAACGCCCTTGAGAAGAATGAAGCCAGAGGC 300 HvEC_cDNA_006 ATGCTTGGAAGAAATGGGGCCAGTGGGGCGAACGCCCTTGAGAAGAATGAAGCCAGAGGC 300 ****************** ***************************************** HvEC_gDNA_006 AACATGTCTACGAACTTGAATTTAGAAAAAATTCCTCCCAAAGCGCTTTCTGATGCTCCA 360 HvEC_cDNA_006 AACATGTCTACGAACTTGAATTTAGAAAAAATTCCTCCCAAAGCGCTTTCTGATGCTCCA 360 ************************************************************ HvEC_gDNA_006 AAAAAGCGCGCATCCTCTTCCATTGGCGTAGCTTGA 396 HvEC_cDNA_006 AAAAAGCGCGCATCCTCTTCCATTGGCGTAGCTTGA 396 ************************************ HvEC-007 alignment CLUSTAL 2.1 multiple sequence alignment HvEC_gDNA_007 ATGCGCTTTTTCTATCTCAGCTACACTTGCGTTCTGGGAGCCGCGCTCATGTCTTTTGGT 60 HvEC_cDNA_007
ATGCGCTTTTTCTATCTCAGCCACACTTGCGTTCTGGGAGCCGCGCTCATGTCTTTTGGT 60 ********************* ************************************** HvEC_gDNA_007 TCTCATGCTACCCCTCAGGATTGCATCAAGCCAGGTCCAGATTGTTTTGCGCAAATGGCT 120 HvEC_cDNA_007
TCTCATGCTACCCCTCAGGATTGCATCAAGCCAGGTCCAGATTGTTTTGCGCAAATGGCT 120 ************************************************************ HvEC_gDNA_007 AAACGCGATGTAGTTGATCTTCAACATATGCATGCTCATATTCCTCGAGACTTACCCAAC 180 HvEC_cDNA_007 AAACGCGATGTAGTTGATCTTCAACATATGCATGCTCATATTCCTCGAGACTTACCCAAC 180 ************************************************************ HvEC_gDNA_007 CCTAATACCCCTGACGTTGCGCGGGTGGAGCACGATCTAGGTAAAAACGGGAACACATTC 240 HvEC_cDNA_007 CCTAATACCCCTGACGTTGCGCGGGTGGAGCACGATCTAGGTAAAAACGGGAACACATTC 240 ************************************************************ HvEC_gDNA_007 GGGCATCACCTACAAGCTAGACAAAATGTTCAAGATAAGGATATATACGACGATGAAGCG 300 HvEC_cDNA_007 GGGCATCACCTACAAGCTAGACAAAATGTTCAAGATAAGGATATATACGACGATGAAGCG 300 ************************************************************ HvEC_gDNA_007 AACGCTGCAGGCGATGACTAG 321 HvEC_cDNA_007 AACGCTGCAGGCGATGACTAG 321 ********************* HvEC-008 alignment CLUSTAL 2.1 multiple sequence alignment HvEC_gDNA_008 ATGAAGTTTTTCCTCCCAATTTTCGTATTTTTTATTGCATTGGCTACTGCTATAGAATAT 60 HvEC_cDNA_008 ATGAAGTTTTTCCTCCCAATTTTCGTATTTTTTTTTGCATTGGCTACTGCTATAGAATAT 60 ********************************* ************************** HvEC_gDNA_008 GACTACAAGCCGCACACTGAGAGAAACTGTAGTCCATTAGCAGGCCAGGTAGAAACCCAG 120 HvEC_cDNA_008 GACTACAAGCCGCACACTGAGAAAAACTGTAGTCCATTAGCAGGCCAGGTAGAAACCCAG 120 ********************** ************************************* HvEC_gDNA_008 GAGTTTTTGCATAATGTTACCGGTACCTGTGTGTCAATCAAGAAGTCGGAATATTCAAGT 180 HvEC_cDNA_008
GAGTTTTTGCATAATGTTACCGGTACCTGTGTGTCAATCAAGAAGTCGGAATATTCAAGT 180 ************************************************************
HvEC_gDNA_008 TTGAGTGTAAAAAAGCCAACCACTAATCGTTAGTTGATTCCTATTGTTTTTGTTGGCTTT 240 HvEC_cDNA_008 TTGAGTGTAAAAAAGCCAACCACTAATC--------------------------------208
**************************** HvEC_gDNA_008 CTACTGCAGAGTATAAACAGCTCTAACAATAACAATCATTTTCTTCGATGGAAATTTAGT 300 HvEC_gDNA_008  TGCTATCTATCTATACTGTGACCCTCACTGCTCAAACAAATCACACACTTTTATGATTGA 360  HvEC_cDNA_008 TGCTATCTATCTATACTGTGACCCTCACTGCTCAAACAAATCACACACTTTTATGATTGA 269 ************************************************************ HvEC_gDNA_008 CAAGGCTCCAACAAAGTGTATTGGCCTAACGGATTAGTAAGTGCTCTGACTTCCAAAGAT 420 HvEC_cDNA_008
HvEC_cDNA_008 -----------------------------------------------------------T 209 *
CAAGGCTCCAACAAAGTGTATTGGCCTAACGGATTA------------------------305 ************************************ HvEC_gDNA_008 TCTTTTTTTCACAGGCGTCATAATGATTTTAGAGAAGGGAGGGGGAAGACTAGCTAGGCA 480
CTAACTGATTTTCGTAAATCTATTTAATGGAAACCGATTTTCATGATTTCAAATACGCTT 840 HvEC_cDNA_008 -
-----------------------------------------------------------
HvEC_gDNA_008
TTTAGTTGTCCAACCCAATCATTTGAAGTGGTTAACGCCAACTAA 885 HvEC_cDNA_008 -----TTGTCCAACCCAATCATTTGAAGTGGTTAACGCCAACTAA 345 **************************************** HvEC-016 alignment CLUSTAL 2.1 multiple sequence alignment
HVEC_cDNA_016 ATGTTGGCCTCTACATTCTTCTTCATTTTCTTTGCTCTATGTAGT---------------45 HVEC_gDNA_016
ATGTTGGCCTCTACATTCTTCTTCATTTTCTTTGCTCTATGTAGTAAGGTCATTTTGATG 60 *********************************************
HVEC_cDNA_016 ----------------------------------------------TGGAACTCCATTAA 59 HVEC_gDNA_016
ATGATATGAAGAAGCCTATTGCTAATGTAATATTTCCTTTTCAGGTTGGAACTCCATTAA 120 **************
HVEC_cDNA_016 TTTTGTAGCG--------------------------------------------------69 HVEC_gDNA_016
TTTTGTAGCGTAGGTCGATCAGCTATTGCCTTTTTGCTAATAAATGGCTAACTTTTGTTC 180 **********
HVEC_cDNA_016 --------------GCCCAAGACGCAACGGTGATCGCTCAAGAATACATTCAGGTCACTA 115 HVEC_gDNA_016
ATGTATTTTCTAGGGCCCAAGACGCAACGGTGATCGCTCAAGAATACATTCAGGTCACTA 240 ********************************************** HVEC_cDNA_016 ATAGCATTCAGACTCAGATCTCGACATGCAAGCAACTCGTCGCCAGTAGCAGTGGGCGGC 175 HVEC_gDNA_016 ATAGCATTCAGACTCAGATCTCGACATGCAAGCAACTCGTCGCCAGTAGCAGTGGGCGGC 300 ************************************************************ HVEC_cDNA_016 CACAAGTCATCACCCAATTTTACCAGGTCATTCAATCGTTCCAAATAAAAATAAGGAGTA 235 HVEC_gDNA_016 CACAAGTCATCACCCAATTTTACCAGGTCATTCAATCGTTCCAAATAAAAATAAGGAGTA 360 ************************************************************ HVEC_cDNA_016
AATGTAAAGGTTGTGGTAGTGGAATCACTGCAGCGTGCCACC------------------277 HVEC_gDNA_016
AATGTAAAGGTTGTGGTAGTGGAATCACTGCAGCGTGCCACCAGGCGAGTTTTTTTTTTA 420 ******************************************
HVEC_cDNA_016 ------------------------------------------------------------HVEC_gDNA_016
TTTATTTATTTATTTTCTTTTTATTTTTATTTTTATTATTATTTTTATTTTTTGGAAACT 480
HVEC_cDNA_016 ---------------------------AGAACCGAGTTGATGTTCGAATAAAGGAAGTTA 310 HVEC_gDNA_016
CAATGGCTAATTCAACCTCATGTTTCCAGAACCGAGTTGATGTTCGAATAAAGGAAGTTA 540 ********************************* HVEC_cDNA_016 TTGATACATTCCAATCCCTCGTTATAACTATGTATGACACCCCAGGACTTCTTCAAGCTT 370 HVEC_gDNA_016
TTGATACATTCCAATCCCTCGTTATAACTATGTATGACACCCCAGGACTTCTTCAAGCTT 600 ************************************************************
GTATCAGTGCGTCTTTCACACTTCACTTTCGGTAGTTTGGCGAAATATTAACAACTTTCC 660 ********
ACCCTGATTCTATTCTGCTCCTCTTTGAACCTTGTGCAGGTTACGTCACAGTTGAGAAAA 720 ******************* HVEC_cDNA_016 TAACGGCTTCATACACTTTATTGATGAAAAATTGTCGGATTATTACTGGCTACCAAGTTA 457 HVEC_gDNA_016 TAACGGCTTCATACACTTTATTGATGAAAAATTGTCGGATTATTACTGGCTACCAAGTTA 780 ************************************************************ HVEC_cDNA_016 CACAATATGTTACGCAACTATTTATCACTACTATGCAAAATTGTGGAGTGTCTATTAGTG 517 HVEC_gDNA_016 CACAATATGTTACGCAACTATTTATCACTACTATGCAAAATTGTGGAGTGTCTATTAGTG 840 ************************************************************ HVEC_cDNA_016 CAGTGATAAGTGGAGTTGATAGCATCAGCATTAATACGATTATTGGTGGTTTAGGGATTG 577 HVEC_gDNA_016 CAGTGTTAAGTGGAGTTGATAGCATCAGCATTAATACGATTATTGGTGGTTTAGGGATTG 900 ***** ****************************************************** HVEC_cDNA_016 ATTTGAATATTGGCTTTGGGATTAATATTGGTGGAAGTGGAGGCGGGGGCGGGGGTGGTA 637 HVEC_GDNA_016 ATTTGAATATTGGCTTTGGGATTAATATTGGTGGAAGTGGAGGCGGGGGCGGGGGTGGTA 960 ************************************************************ HVEC_cDNA_016 TTTCTGTTGGAGGCAATATTGGTATTGGTATAAATATTTAG 678 HVEC_gDNA_016 TTTCTGTTGGAGGCAATATTGGTATTGGTATAAATATTTAG 1000 ***************************************** HvEC-020 alignment CLUSTAL 2.1 multiple sequence alignment HvEC_gDNA_020 ATGTACACCAAAAGTCTCTTGGCTCTCAGTGCAGCCGCCTTTAGTAGGCTTCTAATCTCA 60 HvEC_cDNA_020
ATGTACACCAAAAGTCTCTTGGCTCTCAGTGCAGCCGCCTTTA-----------------43 ******************************************* HvEC_gDNA_020 TTAACTGTTGGCCGGTTAGCACTAACTGAATAGCATTTTATTTCATTTAGCATTGTTGGG 120 HvEC_cDNA_020
-
********** HvEC_gDNA_020 GTCAGTTCCAGCAGCCGCTGCACCGGCCGAGGAAACTGGCGCCCAGTATGGAGGCGACAT 180 HvEC_cDNA_020 GTCAGTTCCAGCAGCCGCTGCACCGGCCGAGGAAACTGGCGCCCAGTATGGAGGCGACAT 113 ************************************************************ HvEC_gDNA_020 CTCTGGAGGGTGAGTGCATACTGATTGATTGATGAGTCTTACCTGTAATAGGAGCTGACT 240 HvEC_cDNA_020
**** ******* HvEC_gDNA_020 CGGAGGGGCACTATGGTGGCGGTGGAGGTTACGGCGGTGGAGTCAACGGAGGTATCGGAG 360 HvEC_cDNA_020 CGGAGGG-CACTATGGTGGCGGTGGAGGTTACGGCGGGGGAGTCAACGGAGGTATCGGAG 193 ******* ***************************** ********************** HvEC_gDNA_020 GCAGCGTCAGCGGTGGAGTTACCTTCACCAGTGCTCTTTCCCCATTAAGAACGAACATTG 420 HvEC_cDNA_020 GCAGCGTCAGCGGTGGAGTTACCTTCACCAGTGCTCTTTCCCCATTAAGAACGAACATTG 253 ************************************************************ HvEC_gDNA_020 AGCAAGTGGAAAGCAGAGTTACAAGCGTGAGATCCTATGATCGCAGCTCTTCAGTGACTA 480 HvEC_cDNA_020 AGCAAGTGGAAAGCAGAGTTACAAGCGTGAGATCCTATGATCGCAGCTCTTCAGTGACTA 313 ************************************************************ HvEC_gDNA_020 TCATAAAATCTCTCCACTCTTTCTACGAATACTCTCAGAGAGTTGCTATATACCTGAGAT 540 HvEC_cDNA_020
TCATAAAATCTCTCCACTCTTTCTACGAATACTCTCAGAGAGTTGCTATATACCTGAGAT 373 ************************************************************ HvEC_gDNA_020 CCAATTACCGTAGTAGTAGGTCCATTGATGTAGTAAGTCTCCTTTATTTATACAACGGAG 600
HvEC_cDNA_020
CCAATTACCGTAGTAGTAGGTCCATTGATGTA----------------------------405 ******************************** HvEC_gDNA_020 AGCTCCTAAGTGGTGAACCAGTAAGATACCTCTTTTGTAGTCTTCAGTTGTTAATGTCTG 660
******************** HvEC_gDNA_020 GAGCACCGTCTTGATTAAGTATCAAGCAATCATCAAACACGTCCGCCAAAGTCAATACTG 720 HvEC_cDNA_020 GAGCACCGTCTTGATTAAGTATCAAGCAATCATCAAACACGTCCGCCAAAGTCAATACTG 485 ************************************************************ HvEC_gDNA_020 GGGTGAATGCCGCGGTAGGTATTTCAATTGAAACTTGAATTTTTCAAATTAAATCTTGTT 780 HvEC_cDNA_020
GGGTGAATGCCGCG
************** HvEC_gDNA_020 AATTCACTCCAAACTTCGACTATTCGCATATTGTAGAGGAGGTTGAAAAAGTATCAGTTT 840 HvEC_cDNA_020
************************ HvEC_gDNA_020 CCATTGAAGAGATTTTCAAAATTACTACCCAAACCACCAGAAGAATCGGGATTTACGACA 900 HvEC_cDNA_020 CCATTGAAGAGATTTTCAAAATTACTACCCAAACCACCAGAAGAATCGGGATTTACGACA 583 ************************************************************ HvEC_gDNA_020 ACTTCAGACAACAACTCAGGGGTCGTGTCTCAGGCAGATTGGACTATCGATTGCTTTCGG 960 HvEC_cDNA_020 ACTTCAGACAACAACTCAGGGGTCGTGTCTCAGGCAGATTGGACTACCGATTGCTTTCGG 643 ********************************************** ************* HvEC_gDNA_020 ATGCGCGATGCTCCGTCAGACAATACATTGAAGGGTAA 998 HvEC_cDNA_020 ATGCGCGATGCTCCGTCAGACAATACATTGAAGGGTAA 681 ************************************** HvEC-021 alignment CLUSTAL 2.1 multiple sequence alignment HvEC_gDNA_021 ATGAAAATCAATATGTGGTGTATGAATCTTTTCCTTGTTGCTTTTGTCGGGGTGCGATCA 60 HvEC_cDNA_021 ATGAAAATCAATATGTGGTGTATGAATCTTTTCCTTGTTGCTTTTGTCGGGGTGCGATCA 60 ************************************************************ HvEC_gDNA_021 TCACCTCAAAACTTCGTAAAAAGGAGCCCCGAAAACGTTGCGTGCTCTACATTTTGGTCT 120 HvEC_cDNA_021
TCACCTCAAAACTTCGTAAAAAGGAGCCCCGAAAACGTTGCGTGCTCTACATTTTGGTCT 120 ************************************************************ HvEC_gDNA_021 CACGGGCAGATAACTGATGGAACCAATAGTGAAGTGGTGAGCTCAGTGAGACTTATAATG 180 HvEC_cDNA_021
CACGGGCAGATAACTGATGGAACCAATAGTGGA-----------AGTG------------157 ******************************* * ****
************* HvEC_gDNA_021 TGCAGGAGTAGATGCCAGCCTCTATTACTGCGACCTCAAACAATGTGAAGGCTCTATTTG 300 HvEC_cDNA_021
TGCAGGAGTAGATGCCAGCCTCTATTACTGCGACCTCAAACAATGTGAAGGCTCTATTT-229 ***********************************************************
HvEC_gDNA_021
TATGTCTAAATCAGGTTGCTTAGCACCTGTGATTCTCAAGTTACACTTTATAACTGTCTT 360
-------------CTTGTAAAGGTTGTCTTAGTGGCGGGAGTCAAGCCAATACAACAGTC 276 *********************************************** HvEC_gDNA_021 CAGGACATGGAATGCGTGGAATCATATATTCAACAAACTGCTGGTCTTGCAAGTAAGTAA 480 HvEC_cDNA_021 CAGGACATGGAATGCGTGGAATCATATATTCAACAAACTGCTGGTCTTGCAAG-------329 ***************************************************** HvEC_gDNA_021 CTTAGTCGAGTCTTCTATATATTTAATTCTAATTTCACCTTTGATCCAATCTCTCTCAAG 540
GCTGTATTGACGACAACCATATTGTTGGAATTTGCCAACCAAAAGAATGTGTTAACGCTA 600 HvEC_cDNA_021 -CTGTATTGACGACAACCATATTGTTGGAATTTGCCAACCAAAAGAATGTGTTAACGCTA 388 *********************************************************** HvEC_gDNA_021 AAAGTAGGATCCGATTTTGAGTTTATCTTCTTTTTTAGCCCATCTAACTATGCTTTTCTC 660
TAGTGTGTCGCTCTTGCGTAAAATTGGACAGTGAATTCAACTCTAACTCGATTGATGAGA 720 HvEC_cDNA_021 ---TGTGTCGCTCTTGCGTAAAATTGGACAGTGAATTCAACTCTAACTCAATTGATGAGA 448 ********************************************** ********** HvEC_gDNA_021 AAGACAACAATCCGGCCCTTTCTCAAACTGCGAAACTAACTCGTCGTGGAAATGGTTTCG 780 HvEC_cDNA_021 AAGACAACAATCCGGCCCTTTCTCAAACTGCGAAACTAACTCGTCGTGGAAATGGTTTCG 508 ************************************************************
CAGCAGGAATGGGTGGTGAAGCGCAAGCTGGTTCTTCCGAGCAATTTTTCGGAGGAAGTT 840 HvEC_cDNA_021 CAGCAGGAATGGGTGGTGAAGCGCAAGCTGGTTCTTCCGAGCAATTTTTCGGAGGAAGTT 568 ************************************************************ HvEC_gDNA_021 TAGTTCTCCGTGCCTAA 857 HvEC_cDNA_021 TAGTTCTCCGTGCCTAA 585 ***************** HvEC-022 alignment CLUSTAL 2.1 multiple sequence alignment HvEC_gDNA_022 ATGTTGGCCTTTAACTTCGTAGCCGTTGCTCTTTTGGGTAAGTGATCAAGTCTTAAATGG 60 HvEC_cDNA_022
ATGTTGGCCTTTAACTTCGTAGCCGTTGCTCTTTTGG-----------------------37 ************************************* HvEC_gDNA_022 ATTATCCTGTGTGCATTCCATTAATGTTTGCTATTCCAGCATTCTCTAGCGCTGCCCTAG 120
************ ********
CCCGAGCCATGCCCTACATGCCCAGTCACACCACCCCCAGACTGTGGCGGTTCTTGCCCA 123 ************************************************************ HvEC_gDNA_022 TCCCCGTGCAATCCTTGTGCACAACAGATCCAAACTGCTTGCAACACATGTGGTGGATTT 300 HvEC_cDNA_022
TCCCCGTGCAATCCTTGTGCACAACAGATCCAACCTGCTTGCAACACATGTGGTGGATTT 183 ********************************* ************************** HvEC_gDNA_022 GATAACGGCGGTGGTTCTCAATTCGGTAATTACGGTGGTGGTCCTCCTGGCAATAATCTC 360 HvEC_cDNA_022 GATAACGGCGGTGGTTCTCAATTCGGTAATTACGGTGGTGGTCCTCCTGGCAATAATCTC 243 ************************************************************ HvEC_gDNA_022 CCGTTCGGTGGTCCAGGGGGTTTAGGTGGTCTAGGTGGTCCAGGTGGATTGCCTGGTGGC 420 HvEC_cDNA_022 CCGTTCGGTGGTCCAGGGGGTTTAGGTGGTCTAGGTGGTCCAGGTGGATTGCCTGGTGGC 303 ************************************************************ HvEC_gDNA_022 GGTGGTCTTGGCGGTGGTCTTGGCGGTGGTCTTTTATCAGGCCTGCTCAAAAGATCAAAA 480 HvEC_cDNA_022 GGTGGTCTTGGCGGTGGTCTTGGCGGTGGTCTTTTATCAGGCCTGCTCAAAAGATCAAAA 363 ************************************************************ HvEC_gDNA_022 TCGGAGGCTAAATAG 495 HvEC_cDNA_022 TCGGAGGCTAAATAG 378 *************** HvEC-024 alignment CLUSTAL 2.1 multiple sequence alignment HvEC_cDNA_024 ATGGCTTTGGTCGTATTGGCCGTATCGTTGCTCGTAATGCCATCATTCACGGAGGCGTTG 60 HvEC_gDNA_024 ATGGCTTTGGTCGTATTGGCCGTATCGTTGCTCGTAATGCCATCATTCACGGAGGCGTTG 60 ************************************************************
ACATTGTCGCGTAAGCTACTGCTTTGATTTGCGTCCTGTAGCTCCCATTTCAAATATCTG 120 **********
HvEC_cDNA_024 ------------------AATCAATGACCCCTTTATTGATCTTGACTACATGGT------106 HvEC_gDNA_024
ACAATTTTAACAACACAGAATCAATGACCCCTTTATTGATCTTGACTACATGGTAGGACT 180 ************************************ HvEC_gDNA_024  TATGATTCTTTACATTTCCATTCAACATATTGTTGACATGCTTATCTTTTTTCCCTTTCT 240   HvEC_cDNA_024   ----TTACATGTTCAAGTTCGACTCCACTCACGGCAAATTCAAGGGTACCGTCACCGCTG 0162  HvEC_gDNA_024 AGGTTTACATGTTCAAGTTCGACTCCACTCACGGCAAATTCAAGGGTACCGTCACCGCTG 300 ******************************************************** HvEC_cDNA_024 AAGGCGGTAAACTCGTCATTGATGGAAAACCTATCAATGTCTTTGCCGAACGGGATCCTG 222 HvEC_gDNA_024 AAGGCGGTAAACTCGTCATTGATGGAAAACCTATCAATGTCTTTGCCGAACGGGATCCTG 360 ************************************************************ HvEC_cDNA_024 CTAACATCCCCTGGGGAAAAGTAG 246 HvEC_gDNA_024 CTAACATCCCCTGGGGAAAAGTAG 384 ************************ HvEC-025 alignment CLUSTAL 2.1 multiple sequence alignment
ATGATTTTTTCAATGGTTTCCTTCTTGTTTTTGACTGGTAAATAGATGATTTCGATAATT 60 *************************************
CAATTAGATATCAACACTTTAACCACTTACTTCTCATTACAGTTTTCATTTCAAACCTCT 120 ******************
CTGCCGCTCCAATCATTGAAGAAACGGATCCCTCCTCCAAGTCAATTACACTTTTCCTTT 180 ****************************************
TTCATGATCCCTTTGTTCATTGATTTTATCCTTACTTTATGCTTCTTTCTAGCTCTCTTG 240 ******** HvEC_cDNA_025 ATCGTCGAACGTTTCTTTATGGATATCCTGGTTACGGTTATTATTGGATATCCTGGTTAC 0162 HvEC_gDNA_025 ATCGTCGAACGTTTCTTTATGGATATCCTGGTTACGGTTATTATTGGATATCCTGGTTAC 300 ************************************************************
HvEC_cDNA_025
GGCTATAATGATAATTATTATGGTGCTGGAGTAGCAGCCGGTGCTGGGGTGGCCGTACTT 222 HvEC_gDNA_025
GGCTATAATGATAATTATTATGGTGCTGGAGTAGCAGCCGGTGCTGGGGTGGCCGTACTT 360 ************************************************************ HvEC_cDNA_025 TAA 225 HvEC_gDNA_025 TAA 363 *** HvEC-026 alignment CLUSTAL 2.1 multiple sequence alignment
ATGAATTTTTCAATTGTTTCCGTCTTGTTTTTGAGTGGTAAATAGATGATTTCATTACTT 60 *************************************
CAATTCGATATCAACATTTTAACCTTATGCGTCCCATTCCAGTTTTCATTTCAAGCCTCT 120 ******************
CCGCCTCTCCAATCATCAAAGAAACTGATCCCTCCTCCAAGTCAGTTACACTTTTCTTTT 180 ****************************************
TTATGATCCGGTTGTTCATTTATTTTATCCTTATATTATCTTCTTTCTAGCTCTCTTGAA 240 ********** HvEC_cDNA_026 CGTCGAACGTTTCTTTATGGATATCCTGGTTACGGTTATTATGGATATCCTGGTTACGGC 0165 HvEC_gDNA_026 CGTCGAACGTTTCTTTATGGATATCCTGGTTACGGTTATTATGGATATCCTGGTTACGGC 300 ************************************************************ HvEC_cDNA_026 TATAATGATAATTATTATGGTGCTGGAGTAGCAGCCGGTGCTGGGGTGGCCGTACTTTAA 225 HvEC_gDNA_026 TATAATGATAATTATTATGGTGCTGGAGTAGCAGCCGGTGCTGGGGTGGCCGTACTTTAA 360 ************************************************************ HvEC-029 alignment CLUSTAL 2.1 multiple sequence alignment HvEC_cDNA_029 ATGAGATCTTTCCTGGTATTTTTCTCCCTCGTGGTAGCCATTAGTGCAAAAGATTTTGTT 60 HvEC_gDNA_029
ATGAGATCTTTCCTGGTATTTTTCTCCCTCGTGGTAGCCATTAGTGCAAAAGATTTTGTT 60 ************************************************************ HvEC_cDNA_029 TACCAATTCTATAAAAACCAAAATTGTACGCTTCCTCGAATTTTTGGTCATGGACCAGTT 120 HvEC_gDNA_029
TACCAATTCTATAAAAACCAAAATTGTACGCTTCCTCGAATTTTTGGTCATGGACCAGTT 120 ************************************************************ HvEC_cDNA_029 ATTACCACCGAGGGCTCTTTTGAAGAATGTATTACCACAAAGGAGAAGAATGTTGAATTT 180 HvEC_gDNA_029
ATTACCACCGAGGGCTCTTTTGAAGAATGTATTACCACAAAGGAGAAGAATGTTGAATTT 180 ************************************************************
CATAGCATTTTGGTTGCTCCTCACGCACAGAGTATGTAACATTCGCCCGTTTCTAACTTG 240 *******************************
AAAGTCCATGCTAACATTTGGTGTCACAACCATTCTTATCTCAGACATTGAGGCTAATGT 300 **************** HvEC_cDNA_029 TGCAATTTACCCTCTACCCGGTTGCAAGGGCGCGAAATACATAACAAGACTTCCTCATGA 287 HvEC_gDNA_029 TGCAATTTACCCTCTACCCGGTTGCAAGGGCGCGAAATACATAACAAGACTTCCTCATGA 360 ************************************************************ HvEC_cDNA_029
CCACTGTGTATTGCCCGCAAAGGG------------------------------------311 HvEC_gDNA_029
CCACTGTGTATTGCCCGCAAAGGGGTAAGTGAATTTAATGATTACCCGTTTGATAAAATG 420 ************************
HvEC_cDNA_029 ----------------------------------------------------------CG 313 HvEC_gDNA_029
AATGGGAATCCCCGTTTTCTAATCCTACACTAATTCTTGTCCTCAATTCTAATTATAGCG 480 ** HvEC_cDNA_029 AGATTGCCACTTCTTTTCGAGTCCTTCCTATTCGACATTGA 354 HvEC_gDNA_029 AGATTGCCACTTCTTTTCGAGTCCTTCCTATTCGACATTGA 521 ***************************************** HvEC-030 alignment CLUSTAL 2.1 multiple sequence alignment HvEC_cDNA_030 ATGAAATTCTCACTTCAAGTGATAGGTTTATTGGCAATTGTCGCTAGTGTTGCACTTGCT 60 HVEC_gDNA_030 ATGAAATTCTCACTTCAAGTGATAGGTTTATTGGCAATTGTCGCTAGTGTTGCACTTGCT 60 ************************************************************ HvEC_cDNA_030 GAGGATTTTAGTTGGAAGTCTTATTCGACAAAAGATTGCAGACCGCCAGCTGGTACTTTC 120 HVEC_gDNA_030 GAGGATTTTAGTTGGAAGTCTTATTCGACAAAAGATTGCAGACCGCCAGCTGGTACTTTC 120 ************************************************************ HvEC_cDNA_030 GAAACTGAAATCATCTTCACTGGAAGTTTCGACAAATGCATCAGCATATCAGCGAAAAAA 180 HVEC_gDNA_030 GAAACTGAAATCATCTTCACTGGAAGTTTCGACAAATGCATCAGCATATCAGCGAAAAAA 180 ************************************************************
HvEC_cDNA_030 CCGGCAGGAAGTATTAGATTTACACCAATGAAAAGCGGACCTT-----------------223 HVEC_gDNA_030
CCGGCAGGAAGTATTAGATTTACACCAATGAAAAGCGGACCTTGTAAGTAAAAAACTTGG 240 *******************************************
HvEC_cDNA_030 ------------------------------------------------------------HVEC_gDNA_030
ATTATTGATTTTTGGCACTTGATTCATCTTTGTTGTACATGTATTCAATGACATTTCTCT 300
HvEC_cDNA_030 ----------------------ATAAAACTCAGGTTTATTGCTCTGATAAATGTGGTGGC 261 HVEC_gDNA_030 CTTCCAAATGTTCAATTGGCAGATAAAACTCAGGTTTATTGCTCTGATAAATGTGGTGGC 360 ************************************** HvEC_cDNA_030 GCGGTCAAGACTATAAATCACCCAGCGAAAAATGGTACTCAGTGTTTGTTGCCTTTGGGT 321 HVEC_gDNA_030
GCGGTCAAGACTATAAATCACCCAGCGAAAAATGGTACTCAGTGTTTGTTGCCTTTGGGT 420 ************************************************************
HvEC_cDNA_030 CCTCCACT----------------------------------------------------329 HVEC_gDNA_030
CCTCCACTGTAAGAATATCTCTTATTTCTTTTCAATGATATGAAAACCTATCTCTAAAAC 480 ********
HvEC_cDNA_030 -----------------------------------------------AAAAATCTATTGT 342 HVEC_gDNA_030
GTATTAATCTGAAATATTTTTATCTTTTCATTGCATTTTCTCTTTAGAAAAATCTATTGT 540 ************* HvEC_cDNA_030 CCTGGTGCAGCATCCTTCCGAGCCAGCCCAATTTATGTTTGA 384 HVEC_gDNA_030 CCTGGTGCAGCATCCTTCCGAGCCAGCCCAATTTATGTTTGA 582 ****************************************** HvEC-031 alignment CLUSTAL 2.1 multiple sequence alignment HvEC_cDNA_031 ATGAAGTTATTCTATTACACTCTTTTATCGCTCGTGTTGGCCTTCTCCTTAATTCATAAC 60 HvEC_gDNA_031 ATGAAGTTATTCTATTACACTCTTTTATCGCTCGTGTTGGCCTTCTCCTTAATTCATAAC 60 ************************************************************ HvEC_cDNA_031 ACGAAGGCTGATACCGTAGTTTCATTGCTTCCTAAATTCAAAACTTGTGCCCAGGAAGCT 120 HvEC_gDNA_031
ACGAAGGCTGATACCGTAGTTTCATTGCTTCCTAAATTCAAAACTTGTGCCCAGGAAGCT 120 ************************************************************ HvEC_cDNA_031 TTTTTCAGGGCATATGTTGACGCTGGAGCAAATTGTGGT---------------------159 HvEC_gDNA_031
TTTTTCAGGGCATATGTTGACGCTGGAGCAAATTGTGGTGTAAGTAAATGTGTGGAGAAA 180 ***************************************
HvEC_cDNA_031 ------------------------------------------ATTGATTTGAAGTGCCTT 177 HvEC_gDNA_031
AGATATTTATGAGCGGTTTCTGACACAAATCTTTCGCTACAGATTGATTTGAAGTGCCTT 240 ****************** HvEC_cDNA_031 TGTCAAAGCCAGGCTTTCATTTGCGCAAGTATGAACCGAATCACCTCCAAATGTCCATCA 237 HvEC_gDNA_031 TGTCAAAGCCAGGCTTTCATTTGCGCAAGTATGAACCGAATCACCTCCAAATGTCCATCA 300 ************************************************************ HvEC_cDNA_031
TTTTTTGACCAACTTGGAGCATTGAGTACCTGTACTCAAG--------------------277 HvEC_gDNA_031
TTTTTTGACCAACTTGGAGCATTGAGTACCTGTACTCAAGTAAGTCATCCTCTCATAAAT 360 ****************************************
HvEC_cDNA_031 ----------------------------------------------------GATGTCGA 285 HvEC_gDNA_031
TCTAACTCTTCAATAATCACGGTACGTTAATCATATACTACTGTTAATTAGGGATGTCGA 420 ******** HvEC_cDNA_031 TCTGTTGGAGTTTCTAGCGTCAATGTAAACTCATGCTATTGA 327 HvEC_gDNA_031 TCTGTTGGAGTTTCTAGCGTCAATGTAAACTAGTGCTATTGA 458 ******************************************
